Therefore with the same ratlins and section of dam, increasing the span, does not increase the total pressure on voussoir joints as above stated.
In the complete circle, however, perfectly balanced elastic movement takes place to produce uniform pressure! on the several voussoir joints.
But \vhen the thrust of a curved dam is sustained by unyielding hill-sides, the hill-sides do not respond to the: elastic movement (as in the case of voussoirs in the complete circle;), consequently the: line e>f transmitted resultant pressure through all the voussoirs cannot pass (as in the complete circle:) uniformly through the same part of the voussoir joints, but will take a elire:ction approaching to the line, el, d, el, in Fig. 3, because: of the tendency of the*, arch te) flatten, and take the form of the dotteel lines in Fig. 3 ; therefore, with a fixed radius, although the: total pressure: on the voussoir joints does not increase with the. span, the re:sultant line1 of transmission of thrust does increase crushing strains.
It causes the line d, d, el, to fall near the ends of the joints tending to greatly increase the strains, so unevenly distributed on the: different joints, and also tends to buckle and crack the arch, as well as to crush.
No experimental data or formula etxist to enable us to measure these arched dam-thrust strains with an}' degree of accuracy.
It is probable that the line of strain near the centre and ends of the clam will fall outside of the middle third of the joints, more than doubling the crushing-strain of 42 tons, given in the second case mentioned above*, or over 82 tons to the square foot,
Therefore, the; building of an}" arched dam must be regarded as experimental in character; it is far safer and less expensive to avoid such complications and build straight dams to resist hydraulic pressure by their weight only.
The most reliable formula' for giving the maximum pressure on the outer and inner toes of a gravity dam are not perfect, because no adequate experimental data exist to ^tve the elasticity of large masses of masonry and enable that factor to be included in the formula, but we know that by neglecting such factor the1 calculated strains exceed what will actually take place, and that we will, therefore, be within safer limits than the formula indicates. Whereas, in the calculations for curved dams, the reverse is true1.
Many of the high dams we have obtained records of, are: built on a curve, but all except one act as gravity dams, and their arched form must weaken their stability,
The only existing curved dam which can and docs act as an arch, is the Zola Dam, 205 feet long, 126 feet high, 41 feet broad at the base:,
I believe that sooner or later it will fail, becoming ruptured anel weakened by